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A STUDY OF OPTIMAL TRIP MATRICES OF ROAD NETWORKS BASED ON GRAVITY MODEL

A ASH*
By Yasunori IIDA, Yan LI

Excess traffic demand is often considered the only reason for congestion. Poorly
distributed demand, however, also causes traffic problems. Therefore, it is important to know
the optimal trip matrix (OTM) which uses the present network most efficiently.

Apparently, the OTM changes according to the permitted level of congestion in the
network links. This study presents models for determining OTM at two congestion levels, say
OTM I and OTM II. OTM I considers the desirable situation without any congestion in the
network. OTM II corresponds to the situation where every link is possible to have the heaviest
traffic volume under its capacity constraint, which is the upper boundary of the network traffic
volume. By examining changes in OTMs according to mobility, some interesting results were
obtained including that every node with different location in the network has different change
rates of optimal traffic generation and attraction. This study illustrates that it is a useful
method for both urban land-use planners and network planners to compare the OTMs of the
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two levels.
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(Table.1 The Optimal Trip Matrix I)

Node 1 2 3 4 5 6 7T 8 9 X:
1 0 228 112 228 142 84 112 84 41 1033
2 98 0 98 73 124 73 36 713 3B 613
3 112 228 0 84 142 228 41 84 112 1033
4 98 73 3% 0 124 73 98 73 36 613
5 8 178 8 178 0 178 88 178 88 1062
6 36 73 98 73 124 0 36 713 98 613
7 112 84 41 228 142 84 0 228 112 1033
8 36 73 36 73 124 73 98 0 98 613
9 41 84 112 84 142 228 112 228 0 1033
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(Table.2 The Optimal Trip Matrix II)

Node i 2 3 4 5 6 7 8 9 X
1 0 285 157 285 184 105 157 105 58 1345
2 287 0 287 192 355 192 106 192 106 1718
3 157 285 0 105 194 285 58 105 157 1345
4 287 192 106 0 355 192 287 192 106 1718
5 199 363 199 363 0 363 199 363 199 2248
6 106 192 287 192 3k5 0 106 192 287 1718
7 157 105 58 285 194 105 (¢ 285 157 1345
8 106 192 106 192 355 192 287 0 287 1718
9 58 105 157 105 194 285 157 285 0 1345
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(Table.5 Main Elements of Optimal Trip Matrices according to the change of )

y |x@g| 4o (4w (BEs | ER RS
(1) J—=K|J=F| =k (1) J=RjJ)—=KjJ=F| II-1
O | 1531 853 1091 O | 3153 2098 1283
0.107 9309 | D 1531 1351 594 16677 | D 3118 2021 1369 7368
O | 1205 679 1051 O | 2604 1798 1303
0.07 1 8126 D 1205 1134 596 15104 | D 2324 1805 1366 6978
Ol 1062 613 1033 O | 1939 1669 1420
0.06) 7643 | D 1062 1023 623 14498 | D 1922 1661 1432 6855
(@] 918 532 1015 O 1857 1553 1263
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